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-& #^-8: <2KE*fl ^*r^ ^X[B\ ^ ZL aflS oj-^o)] 3£t$. % O.^ , S.^ , 7) 
& #41 ^efl^ 0N0(0xide - Nitride - Oxide, 0N0) ^ cflAlofl g_x$ 7>i(Forming gas) 

* °1 -g-^V 0 ^ NONCNitride - Oxide - Nitride, <>)t\ NON) «KE*fl ^}9] ?1)s|He1 

«V£^l ^>o) 7fl3flAlE^ * ZL « 0 >^^r M 7 r ^« o] -g-*M 

c^o. *|<2 D -|t 3#*Kr #31 ! g ^-71 ^13^^^- #^1 ^£^1* ^ *Rr # 

31» ^l^^ S.^ol ojcf. 

^-er^i, *K£*ll i^^l 7fl5flAlEl ^ ZL ^flS « 0 >«^ I«J 7>i# <>l-g-*r^ *l 

£oiH- ^ -g- ^Jff J££H = 3. sj- <Q (Dopant Profile)*!] ^s|-7> ^^Sl ^ 

*H8<>1 7}^}jL, 4^ ^EH^ ol-g-f-^M) a.*}*)] AV«^ 5>^-ollA-1 -fj-*J*jl 

^^-3L^ ^(Dopant Penetration)* x}i£f>}JL, 7fl sfl ^ e| 5] ^ S-^-g. ?]\^ 

£-3-^ ±z}£\ S ^^r-i- H=#*l 71 ^ SL2f7> &th 

[tflSJE] 

£ 4 
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Dielectric, NON, Capacitor, *H^j4i 



% 2004/1/9 



18-3 
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«KE*ll ^7>^ ^fl 2 !!^^ ^ n. ^^{Semiconductor capacitor and manufacutr ing 

method therefor} 

<£^2l -JiJf^ofl ^ ^3L2) 

1 : «V£*)1 7l^r 2 : *f|l*i<S^ 

3 : ^]2^^^ 4 : ^3*1 131- 

<5> «V^^r «KE*fl 4i^>^ 7fl5|)AlEi & ZL ^2: wJ-»Hl 3-2-5., JiLtf ^ # 

£^7l^r ^efl^ 0N0(0xide - Nitride - Oxide, °]S> 0N0) ^ tfl^Hl 5L D J 7}if o].g- 

*H NON(Nitride - Oxide - Nitride, ©1*1- N0N) -?^t 7fl4 A l^ «J Zl ^ofl ^ 
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<6> 7]<$ ±^ f> DRAM(Dynamic Random Access Memory)^ <^7}*M n}e}- 

Error)!- «o>^^ZL <?>^^ ^*|-g- ^ls>7] °1^1 ^^-§-^°l ^JBlS> 

?17] W <£^7} Jl^^U 5^^, o]^ Cfl7fl 37M ^^.S M-^fW £h=f. ^r, -n- 

-B-^^l^ Si0 2 , -n-^l-ol Si0 2 ^ 7^ 2«fl<?] Si 3 N 4 l- 

N0(Nitride-0xide, NO) 0N0 ^l^r Si0 2 , NO, 0N0 ^ ^ 

7H1^ -B-^^ol -fr€*fl «f^-^ #o]7li4 S^^* ^^icf^l ^ 33 

-g-^# <L>*]: <^17> &7fl sjoj JE°gif ^ tft«fl ^^-ofl ojs^cf. 

^ _IL^3 DRAM°1] a-| ^ 71^ -fr^l ^^-1: cflAi^- (Ba,Sr)Ti0 3 (°|*h BST) , 

(Pb ( Zr)Ti0 3 (o)sl-, PZT), Ta 2 0 5 ^ -R-^*)l £^^^4. °1 ^ Ta 2 0 5 -8-^*11 

^e}^- «1 3«fl o]av^ o. ^^-(oi: 20-25)-!- 7>*H BSTM- PZT°fl wl*l| °\}^°] -g- 

ol^cf. SE*}- CVD =§^^ ^ ^ TltHsl^Kstep coverage)7> &£f. 

tr33, ^le^ Ta 2 0 5 2l tr W^all- 7fl^^7l ^s>c^ TaON^l 7fl^-o] ol^o^^, & 

<8> ^-712} ^°1 ^-Pr^d-lr-l: 7^1 ^ Ta 2 0 5 # ^d^l^S ^r-8-*Vfe ^fl Al e^ o,] ^^1-^ 

^d^o] 7^0.^^]^ hl^] cg^:^. 0)^14. ^ ? Ta 2 0 5 l- °l-g-5>^ ^^ofl^ 71^21 NO 
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7fls|]AlE^2)- ^sj MIS(Metal-Insulator-Silicon, °M MIS) ^S<Hl wf^-i- ^-al <^7H m 

£ #3MH 2*2=3. Af-g-s]^ ^ M-Eftflul, Ife ^<23l*] M-^HH, a?] 31 

Sfe ^L^*) 2*1=5. Al~g-5)*r #2^B^<g- Ta 2 0 5 711*11*133 ^VJf^o] § 5 flo] B 

€3^3^/TiN°13- 1-3^3 <&/WN3 ^lf^5. 3<H 543". ^3=^ ^M33 
£ n £^oj RTN(Rapid Thermal Nitration) *13€ #3^3-^-8: A)~§-*Vt}-. 
<9> zjl^ ^- 7 fl Tfl2001-0058485Jl^ nfls.^ r^HH 0N0 3" 3 3*1 NON 33* 

, «lt^^ f-^- ^16,569,731^ ^3^- ^a*-#* #3^, 4^ ^<L3- *>3|-#* 
^^171j1, N 2 0 7>^» 3-§-*>3 800 ifl^j 1000 °C 3 £r3EXH 50 ifl3 90^ i&-g-Al3 ^ 

5*#* NON^-fr ^*Hr 7l#o)cf. 

<10> Z2-33, #713 ^SflS] 7l#£r 7fl3flAjEio] o.^^^ cj^ n V JL£. Cff^O_S. ^ 

vfl-^-3.3 lE^lB ^'^AS ^cjoj-ol- db7]-^ £-*fl7> &o>| £E*V 7flo]E ^ -g- ^ 

(Gate Depletion Rate Reduction) ^ ¥i§3l^T-3 

<11> gc^ £ *V^_£. ^jl^cgn^ ^O^-A. *Vs|-3, ^3^^^", ^JE^S. ^€ 3^ 

33* *H^-*Rr Oil ZL ^-*M olcf 
<12> £ ^.g. *}.£*)1, ^1i^o^hV ) ^ol^^ AVSj-^-, *fl3^<£3, #2**fl3. ^€ 

*fl 3*11*13* afl^-SRr Dfl ZL S-^O) olcf. 
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<13> £ ^ ^Efl 7) #3] *V ^ 7>i 

*13M 7>^*>ji, ^3 -R-^^l oj-g-^o.^^ o.^^ ^v«sf *HMH -ff-^i 

<14> £ i£tgo] ^-7] _E.xJ.g_ £ n e l y^il. ol-g.5>o^ ±*} 7 } 7l^h§- ^S^}^ ^1 

<15> H-*h # 7 J 7}^ °)-&*}<^ &^&[ -^}7> 7l^ ^S}- 

^7}<^ 7fl5flA]Ei « 0 V^ofl ^^Cf. 

<16> cr*V ^ uVtgo] aV 7 ) i^oj ^^7}- ^# 7l ^ C M1 ^ £ ^ X ;g oV ; aV 7 ) 
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1020030056962 ^^>: 2004/1/9 

<17> 5£nj 7 >i# ^-g-sf^ ^£>] ±7\7\ 7]# -£<8] -^-g- 

Q^S. ^fll^^-l: £. n <J ^^(N 2 ) 2341-1- ^ 

71^1(^11- ^4i(H 2 )^ ^U-7l^)o]cf . o] nl| ^51^ 200 450°C°1, S. 

(FurnaceHH *i£r ol-g-W. n&lJl 5}-^-7]^-^^-( Chemical Vapor Deposition) JE^- 

• ^3^*3 ^(Sputtering Method):°5. ^^7} ^JL, ^^o] -f^tr ^l^* ^^r^ 

^^1 °l-g-^><^ ^2^°!^* ^W^K Str #71 ^2^^^ ^l^Ut ^VS)-#^: Sj-^ltf 
#^JL5. ^ 5U^f. A o v 7] ^ol^J^ Ta, Al, Zr, V, Ti , Ni JEE^r Hf°l 

31, ^7] ^|2^<3^ t^)^ 5 vfl*l 500A°-5. ^^frcf. n^JL 5L n J 7>i o|^^ 
(Annealing)* ol-g-^H 200 Ol^l 450°C<>lH ^Sr** l^fil^ ^ 

^sT-cf. Zl€\3L ^*m7)^^ ^ #^7)^3V^(p hysical vapor Deposition)* °]-g-^> 
^ ^7} ^I3^^ei- ^tLofl *$<%&t%. o] nfl ^£^1^ Polysilicon, Si, Al , V, Ni , 

Cu, Co, W, Ta, Ti S^r #7l It^r ^^.S. $X^. 

<18> igj-^o} >£ 7 ] .gL^nf 7l#^ ^ ^ ZL^l n}=- ^--g-jL^oll ^Hltr *r*<f^ t 

<19> £ l u(H £ 5^ ^°ll ^ 7fl3flAlEi ^ ^-^-£014. 
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^JE i D J 7}^ SE^ Ifsle 7]^)l(o}l# 1-^, ^^2f ^ 

A>-g-^H ^sj-f^ ^ll^^sv* °1 *R 200 450°OlJI, S°1H 

<21> c}-§-, £ 2°lH iL^r w>fif ^°1, ^ji, ^^o] 

^^Sj-Jl 7flA]-5}- ol-g-^ 7]M^S]-(3)|- #7l ^M^TT Ta> 

Al, Zr, V, Ti, Ni SE^ Hf^Jl, #7l ^12^^^ 5 tfl*l SOOA^ZL, #7l ^ 

• 700 ^^1 950°C^ ^£<H1^ s SE^ #«HH ^I^Bl^^l RT0(Rapid Thermal 

Oxidation, °}*\ RTO) ^*fl o] =-<^^]cf. ^ J# 7 ] ^\}2^^ 4rS*l-§: sl- 

<22> cf-g-, ^ 30]}*] ^ ^-ol, jDj 7 >^1- ol-g-^H ^(Furnace)S. 200 ifl*l 450°C«fl 

<23> ojnfl ^13^^^ Sj-^M^HI^^-I- °l-g-*r°i Ta, Al, Zr, V, Ti, Ni ^ Hf ^ ^ 

M-fil ^VSh!-^ #^Rr 3 ^£ SU4. 

<24> 4-S-, £ 4«*M il^r £ol, sj.*}-^ ^71 ^ ^71 ol-g-s]. 

<*} #71 ^13^ <2^! #^°11 ^£^1(5)# *g#1*q-. o] nfl ^S^l^r Polysilicon, Si, Al , V, 

Ni, Cu, Co, W, Ta, Ti S^r #7l °]# £tS}^ ^-^S. sH oi^. 

<25> o]a o Vjz|. ^-o] HVi=z|l 7ll2fl^)E^-b afll*^^, *H #5l-ev, ^13^ 

^#£H 9X^\, EEtl- £ 5<HH *W #71 ^1^<?!^ 0 1^1 ^r-¥- 

^£^1(6)1- ^ MIM ^SiS. ^£ ^14. ^fl^^L^r #7l ^o^^ #2}-^^- 
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Ta, Al, Zr, V, Ti , Ni % Hf ^ ^ <&JL, -$7} ^l*^^ ^ m*d<$. 

4*^ iflofl &°.4, 3Le^ £^1-8: £ ^ ^.2.3. 7_>^ 

• 4. 



44*1, £ i^^l ^^W^ ^ =L ^12: a o V ^ i D J 7fil- o]-g-^c^ 

^Uj^ -ff^^l ol-g-^-O.^ -ft-^afl A o >«.^ zfpjLofl^ °-^) c^e 

7]^ Jl47> &4- 
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1] 

5.^1 7>i» °l-g-sM i^>7> 7]^r-a- alS^H ^ll^^^-g; ^*Kr <2 

3); 

#71 ^|3^«a^ tf-M ^*Rr #31 

2] 

all if«fl , 

3] 
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^7} S_*$ 7}^ 7}+ SE^ ^if jE^-ir ^ 7l*fl«g-§- ^ a>£^l 

^*>cq 7fl 2fl X| E-j "o 1 "^. 



4] 

^-71 ^fll^^-, ^2^^^- ^ ^3^^^ zjz}- SE^ ^d^^AS. 3. (Furnace)^ 
[^T 1 * 5] 

>S-7l S( furnace) ^£ 200 vfl*] 450 M £-E°lH ^S^-S. i&s. 

31 4l7>^ 7flsJ|AlE^ ^12; « C V^. 

6] 

^•7] ^o} Ta, Al, Zr, V, Ti , Ni * Hf ^ *>M"« A>-g-^ f^li ^ 

7] 



18-12 



1020030056962 2004/1/9 



8] 

Tfl^ 700 vfl*l 950 M #^1*1 3 ^ofl o^fl o)i=Lo^-g- S- 

[^t 1 * 9] 

#7] ^2^^^ 5 lfl*l 500A^ ^f-^)<a# ^^.S. *}^r ^S-Sfl ^7>5| 7fl3flAlEi ^2: 

10] 

^-7] ^JE^l^r Polysilicon, Si, Al , V, Ni , Cu, Co, W, Ta, Ti #7l ^4i-i:-§- <5>i4 
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111 

[$^# 12] 

te*H ^7>^ ^flsflAlE-l ^2: «o V ^^l SH^, 

S^l 7}if ol-g-cj.^ ±_X}7} 7)$rSr ^*}^ *fl 1 *l <S ^ ^ *Rr & 

A J"7l ^fll^^ #°fl ^l]2i«a^^ sH-^i -i+s^-S: ^*Hr rfTil; 
13] 

*Hl2*<H| &oH, 

^7) ^2^^^ ^^l^f^^l- ^-g^ ^ ^M"^ 7flsJH 



18-14 



1020030056962 #^ ^7}: 2004/1/9 

14] 

*i)i2iHi 5a°i^, 

^"71 *fl2^<3^ Ta, Al, Zr, V, Ti, Ni ^ Hf ^ <H^=- ^>M"^] <W§-<y 5J^r 4^!^ 
15] 

^471- 7]^><H] ig^si ^l^ 1 ^; 

#7) ^l^^^H ^sj-^; 

^7i ^o]^^ ^^MH ^^=1 ^13^^; ^ 

^7l ^3^^^°fl *8>8€ ^£31^ ^l^-^^l 5J-§- f^'A^ tiK£*ll ^7>s] 7flsfl 

16] 

^115%H1 5a<H^, 

[^T 1 * 17] 
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^•71 #ol^4i AVSJ-^ Ta, Al, Zr, V, Ti , Ni ^ Hf ^ ^Sj-^-o] 

18] 

^115^1 5d<H*l, 
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1] 
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